Vapor phase exposure to acetaldehyde generated from ethanol inhibits bovine bronchial epithelial cell ciliary motility.
Acetaldehyde is a toxic product of the oxidation of ethanol and is known to induce slowing of ciliary motility in airway epithelium. Alcohol ingestion results in high exhaled breath concentrations of ethanol where lung microsomes and upper airway bacterial flora are capable of metabolizing it to acetaldehyde. Because acetaldehyde is very volatile, we hypothesized that the production and release of acetaldehyde vapor into the airway may result in ciliary slowing or ciliastasis. To test this hypothesis, ciliated bovine bronchial airway epithelial cells were maintained on collagen-coated dishes for 48 hr before coincubation with a separate dish containing control or test mixtures. In this arrangement, the ciliated cells were exposed only to the volatile components of the separate dish. The separate dish contained ethanol, acetaldehyde, or an acetaldehyde-generating system (AGS) that consisted of ethanol + glucose + glucose oxidase + catalase. This mixture was placed next to the ciliated cells within in a transparent sealed chamber. Ciliary motility was recorded at room temperature by video microscopy, and ciliary beat frequency was determined using computerized frequency spectrum analysis. Exposure to the AGS resulted in time- and concentration-dependent ciliary slowing with complete ciliastasis, with as low as 20 mM ethanol in the AGS. Direct vapor phase exposure to acetaldehyde alone served as a positive control and also resulted in time-dependent ciliary slowing with complete ciliastasis reached by 4 hr. The AGS-induced ciliastasis was reached 2 hr later than with acetaldehyde alone. When cells were pretreated with cyanamide, which is known to block acetaldehyde dehydrogenase, the time to ciliastasis was decreased by 10-30 min compared with untreated cells.(ABSTRACT TRUNCATED AT 250 WORDS)